Induction of tyrosine hydroxylase expression by the transcription factor Pitx3.
Transcription factors are fate determining regulatory factors in dopaminergic neuronal development and differentiation. Among them, Nurr1 is the most extensively studied, but the importance of Pitx3 has recently been appreciated. Over-expression of both factors has been utilized to enhance the dopaminergic differentiation of stem cells for transplantation into models of Parkinson's disease. Previous studies however have seen conflicting results regarding the induction of tyrosine hydroxylase expression and dopaminergic differentiation induced by over-expression of Pitx3. Here we show that over-expression of Pitx3 and Nurr1 induced endogenous tyrosine hydroxylase expression as well as a tyrosine hydroxylase promoter-reporter construct in a human non-neuronal and mouse embryonic stem cell lines. Combined simultaneous expression of Nurr1 and Pitx3 however did not lead to enhancement of tyrosine hydroxylase expression over that of either factor alone in either of the cell lines or with either method. These results suggest that other regulatory elements may also be involved in regulation of tyrosine hydroxylase expression. There was also a lack of a correlation between the expression levels of tyrosine hydroxylase with that of the transcription factor constructs. To yield a robust dopaminergic differentiation a combinatorial or successive treatment with different transcription factors may be more effective.